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METHOD OF CONTROLLING DISPLAY OF 
POINT INFORMATION ON MAP 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to a method of 
controlling display of point information when a 
stored map is partially zoomed. 
Related Background Art 

10 Up to now, there are known personal computers, 

portable information terminals, car navigation 
systems, etc. that can display a map of an arbitrary 
area on a screen of a display device based on map 
data stored in a server on a network in advance. 

15 In order to provide a user with information 

that is more appropriate and further detailed, those 
apparatuses enable the user to zoom in or out to 
display a specific area on a displayed map at a 
predetermined magnification. 

20 However, in the case of zoom display of the 

specific area on the currently-displayed map, only 
the map of the specific area that has been zoomed is 
displayed. Naturally, a map and point information of 
a vicinity area outside the specific area are no 

25 longer displayed. 

That is, in the case where the map and the 
point information that were included in the vicinity 
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area before a zoom process are to be viewed while the 
zoomed map is being displayed, it is necessary to 
restore at least a primary map. Thus, it is 
impossible to view the zoomed map of the specific 
5 area simultaneously while checking its positional 
relationship with map information of the vicinity 
area . 

Known as a method for solving such a problem is 
a method of displaying a plurality of maps in 

10 different scales are simultaneously displayed on a 
screen such that a positional relationship can be 
grasped with respect to a vicinity area. However, 
the method that utilizes a divided screen has an 
inconvenience in that each area of the displayed map 

15 is small. 

SUMMARY OF THE INVENTION 

The present invention therefore has an object 

to provide a method for solving the above-mentioned 
20 problem. 

In order to achieve the above-mentioned object, 

according to an embodiment of the present invention, 

a map of a zoom area to be zoomed is displayed within 

a display screen while point information excluded 
25 from the zoom area is displayed in a position for 

indicating a direction thereof in a periphery of the 

map of the zoom area. 
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Other objects and features of the present 
invention will become apparent upon reading the 
following description with reference to the drawings. 



5 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing electronic 
equipment according to a first embodiment of the 
present invention; 

Fig. 2 is a flow chart showing an example of a 
10 map display control program that is stored in a ROM 2 
of Fig. 1; 

Fig. 3 is a diagram showing an example of a map 
display area designation dialogue; 

Fig. 4 is a diagram showing an example of a map 
15 displayed in a normal display mode; 

Fig. 5 is a diagram for explaining how to 
designate a zoom area; 

Fig. 6 is a diagram showing an example of a 
zoomed map displayed in a vicinity information 
20 display mode; 

Fig. 7 is a diagram showing an example of the 
zoomed map displayed in the normal display mode; 

Fig. 8 is a diagram showing an example of a map 
displayed in the vicinity information display mode 
25 based on display of Fig. 4; 

Fig. 9 is a diagram for explaining an 
allocation area of point information; 
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Fig. 10 is a block diagram showing electronic 
equipment according to a second embodiment of the 
present invention; 

Fig. 11 is a flow chart showing an example of a 
5 map display control program that is stored in a ROM 2 
of Fig. 10; 

Fig. 12 is a diagram showing an example of a 
map displayed in a normal display mode; 

Fig. 13 is a diagram showing an example of a 
10 zoomed map displayed in a vicinity information 
display mode; 

Fig. 14 is a diagram showing an example of a 
map displayed in the normal display mode; and 

Fig. 15 is a diagram showing an example of a 
15 zoomed map displayed in the vicinity information 
display mode . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, detailed description will be made 
2 0 of embodiments of the present invention with 

reference to the drawings. 

First Embodiment 

Fig. 1 shows a first embodiment of the present 

invention, which is an example of electronic 
25 equipment. The electronic equipment includes a CPU 1, 

a ROM 2, a RAM 3, a flash memory 4, a removable 

storage device 5, a communication interface unit 6, 
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an input unit 7, and a display unit 8, which are 
connected to one another through a bus. 

The ROM 2 stores a map display control program 
and a control program. The CPU 1 controls each unit 
5 according to the control program stored in the ROM 2. 
Also, the CPU 1 performs control according to the map 
display control program to retrieve a map and point 
information from a map information database included 
in the removable storage device 5, expand the map and 

10 the point information into the RAM 3 as display data, 
and display the display data on a screen of the 
display unit 8. On the other hand, in the case where 
the map information database is not included in the 
removable storage device 5 and exists in an external 

15 storage device, the CPU 1 performs control to 
retrieve a map and point information therefrom 
through the communication interface unit 6. Further, 
the CPU 1 executes an instruction inputted by a user 
by means of the input unit 7 . 

20 The RAM 3, that is an SDRAM here, is used by 

the CPU 1 as its work area. The flash memory 4 
stores a program and various set information, such as 
landmark data, which can be changed by the user. The 
removable storage device 5, which is a memory card 

25 here, can be optionally removed and includes the map 
information database. The communication interface 
unit 6 is connected to communication equipment, such 
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as a mobile phone, a modem, a LAN, and a wireless 
device, for input/output of data. The screen of the 
display unit 8 is provided with a touch panel 71. 

The input unit 7 accepts instructions from the 
5 touch panel 71 and a switch 72. 

Fig. 2 is a flow chart showing an example of a 
map display control program that is stored in the ROM 
2 of Fig. 1. Upon start of execution of the map 
display control program, a map display area 

10 designation dialogue shown in Fig. 3 is first 

displayed (step SI) . Then, a place name, an address, 
and a proper name for a location (such as a building 
name) are inputted as display area designation 
information by the user using the touch panel 71, and 

15 detection is performed on selection of a "DISPLAY" 
button within the map display area designation 
dialogue (step S2) . When the selection of a 
"DISPLAY" button is detected, based on the inputted 
information, a search is performed on the map 

2 0 information database included in the removable 

storage device 5. Upon completion of the search, a 
map is retrieved therefrom in a scale based on the 
set information that is previously registered in the 
flash memory 4 (step S3) . 

25 It is next checked whether a display mode is 

set to a normal display mode or a vicinity 
information display mode (step S4) . According to the 
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designated display mode found in step S4, the map is 
expanded into the RAM 3 as the display data, and 
displayed in the display unit 8 based on the expanded 
display data. In addition, point information 
5 (information relating to a facility) associated with 
a point included in the map displayed on the screen 
of the display unit 8 is superposed on the map (steps 
S8 and S9) . The point information includes an 
intersection name, a station name, a picture (an 
10 icon) representing a facility such as a city hall, a 
police station, or a hospital, and a facility name 
thereof . 

In order to change the display area of the map, 
it is necessary in step SI to press the switch 72 to s 

15 reactivate the map display area designation dialogue. 
Next, detailed description will be made of 
operations and differences between the normal display 
mode and the vicinity information display mode. The 
normal display mode is a mode for displaying such a 

20 map as shown in Fig. 4 in a similar manner to the 
conventional art, in which point information 
associated with a point included in the map is 
displayed by being superposed on the map. 

In the normal display mode, when the switch 72 

25 is pressed by the user and the touch panel 71 is 

operated such that two points are designated, the CPU 
1 moves a rectangle area, which has a line segment 
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between the designated two points as its diagonal 
line, to a center of the map to display a map 
included in the rectangle area at a predetermined 
magnification. Used as the magnification is one that 
5 is previously registered in the flash memory 4 by the 
user. In the case where the map is zoomed in (has a 
smaller scale) , for example, in the case where a map 
shown in Fig. 5 is displayed by being zoomed into the 
entire screen of the display unit 8 as shown in Fig. 
10 7, some pieces of the point information that have 

been displayed within the screen of the display unit 
8 in Fig. 4 become outside the screen and may not be 
displayed. 

On the other hand, in the vicinity information 
15 display mode, when the switch 72 is pressed by the 

user and the touch panel 71 is operated such that two 
points are designated, the CPU 1 moves a rectangle 
area, which has a line segment between the designated 
two points as its diagonal line, (hereinafter, 
20 referred to as "zoom process area") to a center of 

the screen of the display unit 8 to display a map of 
the zoom process area. Then, separately retrieved 
from the map information database are: image data of 
a partial map corresponding to the map of a zoom 
25 area; point information (information relating to a 
facility existing at each point) associated with 
points included in the partial map; and point 



n 13 

* ■ 

- 9 - 

information associated with points included in the 
map of Fig. 5 and excluded from the partial map. 
Specifically, an identifier indicating whether or not 
a point is in a position in the zoom area is added to 
5 each piece of the point information retrieved from 
the database. 

The partial map is then displayed within a 
display screen based on the image data of the 
retrieved partial map, and information relating to a 

10 facility associated with a given point included in 
the partial map is displayed by being superposed on 
the partial map. Arranged in a periphery of the 
partial map for display is the point information 
associated with the points included in the map 

15 previously shown as in Fig. 5 and excluded from the 
area of the partial map (steps S5 to S7) . 

In the processes of steps S5 to S7, as shown in 
Fig. 6, only the point information (information 
relating to a facility) associated with the points 

2 0 included in the map of Fig. 5 and excluded from the 

area of the partial map may be arranged and displayed 
in the periphery of the partial map. Alternatively, 
as shown in Fig. 8, the periphery of the partial map 
may be displayed with a different density, on which 

25 the point information associated with the points 

included in the map of Fig. 5 and excluded from the 
partial map is superposed and displayed. Further, 
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the point information arranged in the periphery of 
the partial map and the point information 
(information relating to a facility) associated with 
the points in the area of the partial map may be 
5 displayed in, for example, monochrome and color, 
respectively, for the purpose of distinction from 
each other. 

The point information to be displayed in the 
periphery of the partial map is displayed (arranged) 

10 such that a direction of a straight line passing an 
arrangement position of each piece of the point 
information and the center of the map shown in Fig. 5 
coincides with a direction of a straight line passing 
an arrangement position of each piece of the point 

15 information and the center of the map shown in Fig. 6. 
As a result, the user can easily recognize 
which area is displayed in the current map. At this 
time, a distance between the point associated with 
the point information displayed in the periphery of 

20 the partial map and the center of the partial map may 
be displayed in proximity to the each piece of the 
point information . 

Alternatively, the direction of the straight 
line passing the arrangement position of each piece 

25 of the point information to be displayed in the 

periphery of the partial map and the center of the 
map shown in Fig. 5 does not necessarily coincide 
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with the direction of the straight line passing the 
arrangement position of each piece of the point 
information and the center of the map shown in Fig. 6. 
Each piece of the point information to be displayed 
5 in the periphery of the partial map may be displayed 
(arranged) by being changed in position in Fig. 6 or 
8 depending on a positional relationship with respect 
to another image such that the above two straight 
lines cross each other in the same plane at an angle 

10 of 22.5° or less (that is, within a range of ±22.5° 
of an actual direction of each of the point 
information). 22.5° is determined on grounds that in 
general, directions on a map are often represented by 
cardinal points (north, south, east, and west) and 

15 intercardinal points (northeast, southeast, southwest, 
and northwest) which are separated by 45°, and that 
as shown in Fig. 9, the point information is always 
arranged within a range of 45° with the above 
crossing angle of 22.5° or less, making it easy for 

20 the user to recognize the positional relationship. 

The user previously can register in the flash 
memory 4 whether the normal display mode and the 
vicinity information display mode are used as a 
display mode to be executed at the start of the map 

25 display control program, or the user can select the 

modes at the start of the map display control program. 
The normal display mode and the vicinity 
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information display mode can be switched over during 
execution of the map display control program as 
follows. For example, in the case where the map of 
Fig. 6 is displayed on the screen in the vicinity 
5 information display mode, when the touch panel 71 is 
touched and the mode is switched over to the normal 
display mode, as shown in Fig. 7, the zoomed map is 
displayed over the entire screen. Thus, the point 
information displayed in the periphery of the partial 

10 map of Fig. 6 completely disappears from the screen. 
When the touch panel 71 is touched again, the normal 
display mode is switched over to the vicinity 
information display mode. 

Note that the switching of the modes in step S4 

15 may be performed such that the mode is switched over 
to the normal display mode when the map has a larger 
scale, and the mode is automatically switched over to 
the vicinity information display mode when the map 
has a smaller scale for zoom display. 

20 In a process for extracting vicinity 

information of step S5 of Fig. 2 in the vicinity 
information display mode, the vicinity information is 
added with attributes (for example, a "railroad 
station", a "municipal name", and the like) of the 

25 point information indicating a destination and a 

facility displayed outside the partial map, and the 
display may be limited to a given attribute selected 
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from the above attributes. Alternatively, selective 
display can be performed by designating the distance 
between the center (or a current point of electric 
equipment shown in a second embodiment described 
5 below) of the partial map and the point associated 

with the point information indicating the facility as, 
for example, "20 km", and by registering in the flash 
memory 4 display conditions under which, for example, 
only objects existing in the area are displayed. 

10 Further, in the vicinity information display 

mode, the point information indicating the 
destination and the facility displayed outside the 
partial map may be changed in the size, the 
displaying color, or the displaying density of a 

15 picture of the point information depending on 

distances divided into, for example, 0 km or more and 
less than 10 km, 10 km or more and less than 20 km, 
and 2 0 km or more, so that the distances from the 
points associated with the information can be 

20 recognized on the map. 

The display of the point information can of 
course be changed in a non-stepwise manner depending 
on the distances. Alternatively, the display can be 
changed depending on the scale (magnification) such 

25 that, for example, when the map has a scale of 

1:100000, the display is changed in the size, the 
displaying color, or the displaying density of the 
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picture of the point information depending on the 
distances divided into 0 km or more and less than 10 
km, 10 km or more and less than 20 km, and 20 km or 
more, and when the map has a scale of 1:50000, the 
5 display is changed depending on the distances divided 
into 0 km or more and less than 5 km, 5 km or more 
and less than 10 km, and 10 km or more. 

The above processes can be achieved by 
retaining data of the position in which a facility 

10 exists in the point information (information relating 
to the facility) and calculating the distance from 
the current point. 

Further, every time the touch panel 71 is 
touched, the display may be alternately switched over 

15 between the display of the place name such as a 

municipal name and the display of the picture (icon) 
representing a facility such as a railroad station. 

Further, in the vicinity information display 
mode, the display suitable for the user can be 

20 performed by previously registering the display 

conditions in a flash ROM as follows. That is, in 
the case where a plurality of objects to be displayed 
among the point information existing outside the 
zoomed partial map exist in the same direction, only 

25 the closest object is displayed; when the superposed 
point information is touched through the touch panel 
71, an object to be displayed on top is switched 
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over; and when priorities are assigned to the point 
information, only an object having a top priority is 
displayed. 

Further, when the point information displayed 
5 in the periphery of the partial map is selected 

through the touch panel or the like, selection can be 
made between the display of a photograph of the point 
or character information such as a telephone number 
or a facility guidance and the display to be switched 

10 over to the map with the point information as its 

center. At the time of selecting the display to be 
switched over to the map with the point information 
as its center, the scale of the map after the 
switching can also be selected arbitrarily. 

15 Further, when a map is displayed, a dragging 

operation may be performed through a cursor key (not 
shown) or the touch panel. Then, the map display 
area can be moved and the map is displayed again 
based on the set display mode. If the vicinity 

20 information display mode is set at that time, the 
display position of the point information to be 
displayed in the periphery of the partial map is 
recalculated to be rearranged. Also, when the 
display of the distance is selected, the distance 

25 from the center of the map is recalculated to be 
displayed again . 

Further, the display position and the distance 
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of the point information displayed in the periphery 
of the partial map may be determined based on not 
only a direction from the center of the map but also 
a position on the map which is arbitrarily selected 
5 as a reference by the user. 
Second Embodiment 

Fig. 10 is a block diagram showing electronic 
equipment according to the second embodiment. 
In Fig. 10, a current point information 

10 retrieve unit 9 receives radio waves transmitted from 
a geodetic satellite of a global positioning system 
(hereinafter, referred to as "GPS") to retrieve a 
reception location, and the map display control 
program recognizes the reception location as the 

15 current point of the electronic equipment. Note that 
the current point information retrieve unit 9 may be 
combined with an autonomous navigation system using a 
gyro sensor, a magnetic field sensor, etc. to 
structure a system with higher accuracy. The other 

20 components shown in Fig. 10 are regarded as 

functioning similarly to the corresponding components 
shown in Fig. 1, and their description will be 
omitted hereinbelow. 

Fig. 11 is a flow chart showing an example of 

25 the map display control program that is stored in the 
ROM 2 of Fig. 10. 

Referring to Fig. 11, upon start of execution 
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of the map display control program, current point 
information is first retrieved through the current 
point information retrieve unit 9 (step S101) . The 
CPU 1 determines a display area based on the 
5 retrieved current point information (step S102). In 
the case where the current point information retrieve 
unit 9 cannot retrieve the current point information 
such as the case where the radio waves from the GPS 
cannot be received, the display area is determined 
10 based on an arbitrary initial set location or the 
current point information that has last been 
retrieved. 

Then, the map information database included in 
the removable storage device 5 is searched for data 
15 relating to the display area, and a map is retrieved 
therefrom in a scale based on the set information 
that is previously registered in the flash memory 4 
(step S103) . 

It is next checked whether the display mode is 
20 set to the normal display mode or the vicinity 

information display mode (step S104) . According to 
the designated display mode found in step S104, the 
map is expanded into the RAM 3 as the display data, 
and displayed on the screen of the display unit 8 
25 based on the expanded display data. In addition, 

point information (an icon) associated with a point 
included in the map displayed on the screen of the 
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display unit 8 is superposed on the map (steps S108 
and S109) . The point information includes an 
intersection name, a station name, a picture 
representing a facility such as a city hall, a police 
5 station, or a hospital, and a place name. 

In the case where the vicinity information 
display mode is found to be designated in step S104, 
the process advances to step S105 to extract the 
vicinity information on the display object. 

10 In the case where the current point of the 

electronic equipment is included in the area of the 
partial map in step S106, the arrangement of the 
point information (facility information relating to a 
facility) to be displayed in the periphery of the 

15 partial map is calculated such that a direction of a 
straight line passing an arrangement position of each 
piece of the point information and the current point 
of the map shown in Fig. 12 coincides with a 
direction of a straight line passing an arrangement 

20 position of each piece of the point information and 
the current point of the map shown in Fig. 13. On 
the other hand, in the case where the current point 
is not included in the partial map, the position of 
the point information to be displayed in the 

25 periphery of the partial map is calculated such that 
a direction of a straight line passing a display 
position of each piece of the point information and 
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the center of the map shown in Fig. 14 coincides with 
a direction of a straight line passing a display 
position of each piece of the point information and 
the center of the map shown in Fig. 15. Note that in 
5 the case where the current point becomes outside the 

display due to the change in the map, as shown in Fig. 
15, the current point is displayed in the periphery 
of the partial map as the point information. 

In step S107, the point information is arranged 
10 on the display screen based on the display position 
of the point information which is calculated in step 
S106. 

In step S108, the map is displayed in the 
vicinity information display mode based on the point 

15 information arranged in step S107. 

Note that in the case where the point 
information that has been arranged on the map is not 
displayed due to the smaller scale of the map (zoomed 
display of the map), as shown in Fig. 15, the partial 

20 map corresponding to the change in the display of the 
map is displayed within the screen of the display. 
At the same time, the point information associated 
with the point included in the map of Fig. 14, which 
is previously displayed, and excluded from the 

25 partial map is arranged and displayed. 

That is, the display control enables the user 
to grasp the position of the point information that 
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is previously displayed on the map, resulting in 
extreme user-friendliness. Here, in the case where 
the display scale of the map of Fig. 15 becomes 
smaller (the display of the map is zoomed) , the 
5 display of the point information relating to the 

facility in the vicinity which is excluded from the 
partial map displayed in Fig. 15 may be canceled for 
preventing complicated display. In other words, in 
the case where the display of the map of Fig. 15 is 

10 further zoomed, only the picture of a gas station at 
the center and its name "GS" are displayed. 

The above process can be achieved by retaining 
the point information that is currently displayed on 
the map in the RAM 3 and retrieving the retained 

15 point information when the display of the map is 
changed. 

Further, the current point information of the 
electronic equipment is retrieved on a regular basis, 
and it is judged whether or not the information is 

20 updated (step S110) . In the case where the current 

point information is updated, the process advances to 
step S102, where the display is similarly performed 
by determining the display area and retrieving a map 
corresponding to new current point information. On 

25 the other hand, in the case where the current point 
information is not updated, the process advances to 
step Sill. In step Sill, it is judged whether or not 
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the display mode is changed. In the case where the 
display mode is changed, the process advances to step 
S104, and in the case where the display mode is not 
changed, the process advances to step S110. 
5 As has been described above, according to the 

respective embodiments, the present invention 
produces the following effects. 

(1) Depending on the area and the scale of the 
map to be displayed, the destination or the point in 

10 the vicinity becomes outside the map area and is not 
displayed on the map. Even in such a case, vicinity 
point information is displayed in the periphery of 
the map, and thus the user can view the vicinity 
point information together with a desired map even on 

15 a limited display screen. 

(2) The vicinity point information is in a 
position coinciding with an accurate direction viewed 
from the center of the displayed map, so that the 
positional relationship between the point indicated 

20 by the vicinity point information and the center of 
the map can easily be grasped. 

(3) In addition to the vicinity point 
information, the point indicated by the vicinity 
point information and the distance from the center of 

25 the map are displayed, so that the distance as well 

as the positional relationship can easily be grasped. 

(4) The normal display mode and the vicinity 
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information display mode can arbitrarily be switched 
over to each other. Therefore, the screen area used 
for displaying the vicinity information in the 
vicinity information display mode can be used as the 
5 map display area as well, so that the entire screen 
can be used for displaying the map. 

(5) In the vicinity information display mode, 
the point information outside the display area and 
the point information within the display area can be 

10 distinguished from each other by having different 

colors and sizes, and the point information outside 
the display area is superposed on the map for display. 
Accordingly, the user can view the vicinity point 
information together with a desired map while using 

15 the entire screen for displaying the map* 

In the respective embodiments, description has 
been made of the examples of the map display control 
program that is stored in the ROM 2, but there is no 
limitation thereto. The map display control program 

20 may be stored in a hard disk built into the 

electronic equipment, a memory, or a removable 
storage device, and upon its execution, may be stored 
in the RAM 3 so that the map display control program 
in the RAM 3 is executed. Alternatively, the map 

25 display control program may be stored in an external 
storage device connected to the communication 
interface unit 6, and upon its execution, may be 
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stored in the RAM 3 so that the map display control 
program in the RAM 3 is executed. 



